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Volatility is playing a more and more important role in modern financial market. Under the 
background of the rapid development in financial markets and the incredible change of new 
and complex financial instruments, there is an ever growing need for theoretical and empirical 
knowledge of the volatility in financial time series. Therefore, it is not surprising that 
modeling financial volatility plays a significant role in risk management. However, the 
conditional volatility is latent, and not observable. 
We use 4 realized volatility estimators to estimate volatility of Shanghai and Hong Kong 
stock market. Various methods are taken to find a perfect trade-off between accuracy and 
potential bias. In 1980, Merton stated that the deviation can be estimated by the sum of squared 
return, if high frequency data is available. Given the presence of microstructure noise, the 
straight-forward sum of squared return will cause an ultimate bias. To get rid of contamination 
of microstructure noise, several methods are taken application. The most widely used sampling 
scheme is calendar time sampling, where the interval is equal. The common sampling intervals 
 
are 5 minutes and 15 minutes. Barndorf Nielson (2008) provided details of how implement 
realized kernels in practice and stated that realized kernels is unbiased. Lily Liu and Patton 
(2015) stated that other realized volatility estimators cannot beat 5 minutes realized 
volatility estimator significantly. Bandi and Russel (2003) derived an expression for the 
conditional mean-squared-error of the contaminated realized volatility estimator as a 
function of the sampling frequency and provided a robust methodology to optimally choose the 
sampling frequency with the minimum of the conditional MSE. In 2006, Bandi and Russel used 
MSE estimators to evaluate the optimal sampling frequency though a straightforward 
minimization problem. We find that there are more extreme tick returns in Shanghai market. 
We also find that the trend of volatility changes is the same no matter what kind of realized 
volatility estimator is used, especially in the Shanghai market. 
We also study other factors which influence volatility. We find that in Shanghai market, 
noise is closer related with realized volatility estimators, and we know that daily trades 
in Shanghai market are distributed more like a normal distribution, so it is not surprising 
that noise plays a more significant role in Hong Kong market. By comparing sampling intervals 
of 4 realized volatility estimators, we find that realized volatility with longer sampling 
interval is closer related with market noise. The positive relation between noise and realized 
volatility estimators does not mean realized volatility estimators efficient, but means that 
both noise and efficient return are influenced by the same factors. 
We evaluate 4 realized volatility estimators by Mincer Zardoff test and Model Confidence 
Set. Realized volatility estimators are out of count, hence a criterion needs to evaluate 
different estimators. Mincer and Zarnowitz(1965) evaluated the accuracy of forecast based 
on regression analysis. Hansen (2011) argued that regression-based evaluation method does 
not penalized outliers and introduced the Model Confidence Set (MCS) to evaluate estimators. 
The MCS method is a set of models that is constructed such that it will contain the best model 
with a given level of confidence. According to Mincer-Zarnowitz test, we can find that none 
of realized volatility estimators is an efficient and unbiased estimator for intraday 
continuous volatility. Simple realized volatility estimator is considered as a better 
estimator because its 𝑅𝑅2 is larger. According to MCS method, in both markets, 5 minutes and 
15 minutes are appropriate sampling intervals. Simple realized volatility estimator is an 
efficient estimator in Hong Kong market, but an inefficient estimator in Shanghai market. 
The analysis of 4 realized volatility estimators imply that noise includes efficient 
information. We also rank realized volatility estimators in different years in Shanghai market 
and Hong Kong market. In Shanghai market, the performance of different realized volatility 
estimators is sensitive to time. Different estimators perform differently in different time. 
In Hong Kong market, the performance of different realized volatility estimators is not as 
 
sensitive to time as that in Shanghai market does. Though different estimators perform 
differently on different time, but none of them is inefficient. 
We use HAR-RV model to compare the different roles of different investors in 2 markets. Corsi 
(2012) took a simple model to explain the clustering slowly decaying autocorrelation and 
giving non-linear responses to previous market information. The cascade of heterogeneous 
volatility components leads to a simple AR-type model in the realized volatility that 
considers volatilities realized over different time horizons. The simple AR-type model is 
called Heterogeneous Auto-regressive (HAR). This assumes that the daily, weekly and monthly 
realized volatility can forecast oneday-ahead. From the analysis of HAR model, we know that 
in Shanghai market, 1-day-volaltity does not play a role as significant as 1-week-volatility 
and 1-month-volatity do. This is partly because high frequency trading need investor taking 
high risk because of transaction cost and tax, and individual investors do not have the 
financial strength and knowledge to handle high frequency trading. The HAR model describe 
stocks in Shanghai market better. Investors construction of Shanghai market is consistent, 
because of China financial regulation. Hong Kong is a financial free market, and it is regarded 
as an destination of financial innovation and risk decentralization. Investors construction 
in Hong Kong market is volatile, leading difficulties to modelling its volatility. 
The paper proceeds as follows. In Section 2, we layout 4 different realized volatility 
estimators. Since market keeps changing, we summarize estimators from year to year, enabling 
us see the evolution of market volatility. We do not only analyze realized volatility, but 
also analyze the volatility of volatility, skewness of volatility, kurtosis of volatility 
to help us understand the difference of investors’ behaviors from different markets and the 
behavior difference among investors in the same market. This difference implies difference 
of investors’ preference and investor structure. In Section 3, we analyze the relation among 
Shanghai stock market, Hong Kong stock market, Nikkei stock market and S&P stock market. We 
also check the relation between daily ticks, noise and different realized volatility 
estimators. As a result, We find a close relationship between noise and realized volatility, 
but daily tick count is not related with volatility estimator realized volatility at all. 
In Section 4, we evaluate realized volatility estimators by Model Confidence Set. Section 
5 use HAR model, MAE and RMSE method to test which realized volatility estimator is more 
reliable to do forecasting work. 
We calculate all the stocks continuously traded from Jan. 2008 to Dec. 2014 listed on Shanghai 
stock market and Hong Kong stock market. We eliminate the stocks without 20 transactions daily, 
because stocks with low liquidity causes calculating difficulties for realized volatility 
estimators. In this paper, we use 680 stocks from Shanghai market and 256 stocks from Hong 
Kong market. The data of stocks in Shanghai market is collected from WIND database which is 
 
a sub-database of Bloomberg, and the data of stocks in Hong Kong market is collected from 
Hong Kong Stock Exchange. 
 
 
















 検定，およびmodel confidence set (MCS)法により評価している．これらより，明確な結論は得られな
かったものの，サンプリング間隔が5分，および15分とする方法が相対的に妥当であると示唆された．
ついで，Crosi (2004)のHARモデルを利用し，両市場を比較した．HARモデルは，短期，中期，長期
のヴォラティリティを用いた予測モデルであり，市場参加者の投資判断の特性を示すものと解釈されて
いる． これらの分析から上海市場は香港市場に比べて短期的な要因が支配的であることが見出され
た．シュエ氏はその要因を，前者が個人投資家主体で構成されていること，市場の規則や運用方針
が当局の意向により急激に変更されることなどにあると指摘している． 
 全体として理論的な枠組みについては必ずしも整理されていない面もあり，計算結果の解釈もやや
表面的である．しかしながら，RV を用いた上海証券取引所と香港証券取引所の比較はこれまで行わ
れてはおらず，実証的な分析として一定の貢献をしていると言える．よって，本論文は博士（経営学）
の学位を授与するに値すると判断した． 
